I. INTRODUCTION
In this Supplementary Information, we provide additional details on our experiment. Section II provides details on the fabrication of the WSi superconducting detector. Section III describes how the monitoring of the properties of the source of entangled photons and of the source of weak coherent state is done. Section IV presents a detailed description of the features of the two-dimensional histograms of the threefold coincidences from which the quantum state tomography results are derived. We also model the noise stemming from multiple photon pairs and multiple photons in the weak coherent. Section V provides details on the how the quantum state tomography is performed. The effect of the aforementioned noise on the fidelity and purity is discussed.
II. SUPERCONDUCTING NANOWIRE DETECTORS
The WSi detectors were fabricated to obtain maximum efficiency at a wavelength of 1340 nm and for operation at 2.5 K in a two-stage closed-cycled cryocooler. Their fabrication and characterization is detailed in Ref. [1] . A gold mirror was fabricated by depositing 80 nm of gold on top of Ti on a 3 inch Silicon wafer using electron-beam evaporation and photolithographically patterned using a liftoff process. A space layer between the gold mirror and WSi detector consisting of 195 nm of SiO 2 was then deposited by plasma-enhanced chemical vapour deposition (PECVD). A 4.5 nm-thick W x Si 1−x layer (x ≈ 0.8) was deposited by DC magnetron co-sputtering from separate W and Si targets at room temperature, and capped with 2 nm of amorphous Si to prevent oxidation. Electronbeam lithography and etching in an SF 6 plasma were used to define nanowire meanders with a width of 130 nm and pitch of 260 nm. An antireflection coating was deposited on the top surface consisting of 225 nm SiO2, 179 nm SiN x , 231 nm SiO 2 , and 179 nm SiN x . A keyhole shape was etched through the Si wafer around each SNSPD, which could then be removed from the wafer and self-aligned to a single mode optical fibre [2, 3] . The size of the SNSPD is 16 × 16 µm 2 , larger than the 10 µm mode field diameter of a standard single mode fibre, to allow for slight misalignment. The optimal system detection efficiency reaches 75% with a dark count rate of the order of 300 counts per second. However, during the experiment, the temperature of the cryostat fluctuated and affected the performance, yielding in the worst case a detection efficiency of 60% with a dark count rate of a few kHz.
III. MONITORING OF THE SOURCE OF ENTANGLED PHOTONS AND SOURCE OF WEAK COHERENT STATE
Complete details on the source of entangled photons can be found in Ref. [4] .
A. Characterization of the source of entangled photon pairs
The source of entangled photons was continuously monitored during the experiment. Here we provide details on how we monitored the relative phase ϕ of the entangled state
(|HH + e iϕ |V V ) that was produced, as well as the fluctuations of the number of photon pairs created in a given time window.
Entanglement visibility and phase drift compensation
Automatized monitoring of the source was performed a least once per hour by producing a visibility curve, which was accomplished as follows. First, the weak coherent state (WCS) was switched off (see Fig. A1 , which is the same as Fig. 1 of the main text) . Then, a half wave plate was inserted before the 50/50 beam splitter (BS) used for Bell state measurement, and its angle was set such that, when combined with the polarizers placed just after the beam splitter, a detection on D 1 would project on |+ , Quantum teleportation from a telecom-wavelength photon to a solid-state quantum memory S w E t a lo n C a v it y 50/50 2 .5 K Q u a n t u m m e m o r y B e l l s t a t e m e a s u r e m e n t E n t a n g l e m e n t s o u r c e and D 2 would project on |− . The state of the corresponding signal photon, e.g.
(|H + e iϕ |V ) when the detection occurred at D 1 , was then analyzed by rotating the half wave plate (HWP) of the analyzer, projecting on states on the equator of the Bloch sphere. For this measurement we use only coincidences stemming from the transmitted photons, i.e. the signal photons that passed through the quantum memory without being absorbed.
The resulting visibility curves (see Fig. A2 for an example) show the number of coincidences on each detector of the analyzer (i.e. D 3 and D 4 ), as a function of the angle of the HWP. The phase ϕ is determined from the common horizontal offset of the four curves. The phase slowly drifted with time, typically by a few degrees per several hours. For the teleportation measurements, this phase was effectively cancelled by rotating the quarter wave plate of the analyzer to set the offset of the visibility curves to zero. By monitoring the overall variations of the amplitudes of the visibility curves, we could also monitor the balance between two waveguides, as well as the coincidence rate of the source. The visibility, averaged over all measurements, was 93%.
Cross-correlation of idler and signal modes
To monitor the magnitude and stability of the number of photon pairs created in a given time window, we measured the zero-time second-order cross-correlation function between the detected idler photon and the transmitted signal photon, g si , defined as creation operator [5] . With negligible dark counts and single-photon detectors having a timing resolution that is much smaller than the coherence time of the photons, one can show that g si = 1 + 1/p ≈ p −1 , where p 1 is the probability to create a pair of photons in a given time window [6] . It is also equal to the ratio of the probability to detect a coincidence stemming from two photons of the same pair, over the probability to detect two photons from different pairs. Measuring a value g si > 2 implies that the signal and idler fields are non-classically correlated [6] . Moreover, measuring a value g si 1 (which implies that p 1) is a necessary condition to create close-to-maximally entangled states [5] and to show the non-classical nature of the heralded signal photon [7] .
FIG. A3.
Histogram of the number of coincidences as a function of the delay between the detection of a signal and an idler photon. Each bin is 162 ps wide. We see the peak corresponding to the detection of a transmitted signal photon (at 0 ns) and the peak of the stored and retrieved photon (50 ns). The transmitted peak is vertically clipped.
In practice, g si was estimated using all the data accumulated for the visibility curves during one day. Using these data, we produced a histogram of the number of coincidences between the idler and signal modes as a function of the delay between them. Fig. A3 -a shows one such histogram, on which we can see two main peaks over an oscillating background level. The peak at 0 ns is due to coincidences involving a transmitted signal photon, and the one at 50 ns is due to a stored signal photon, i.e. a signal photon that was stored and retrieved from the quantum memory. Note that the transmitted peak is clipped because we expanded the vertical scale so that we could see the effect of the pulsed pump laser, which gives rise to the wide and small bumps centred on -100, 0 and 100 ns, etc (we recall that the pump light at 25 ns was shaped into 25 ns-wide gaussian pulses separated by 100 ns). We see the reduction of the number of accidental coincidences between the bumps, which was the desired effect. The cross-correlation of the transmitted peak g (t) si is estimated by dividing the number of coincidences in a narrow window centred on 0 ns by the number of coincidences in another window centred on a neighbouring bump that is 100 ns away. The average value of g (t)
si was 100, and varied from 80 to 150 for all the measurements. The cross-correlation of the stored photon g si is estimated by centering the first window on the stored photon peak, and the second one 100 ns away, which is falls on a minimum of the oscillating background. The measured value of g si fluctuate strongly, but they are nevertheless well above the classical upper bound of 2, which highlights the single-photon nature of the polarization state that is retrieved from the quantum memory [6] [7] [8] .
B. Weak coherent state (WCS)
As explained in the main text, the source of entangled photons was designed such that central frequency of signal photons corresponds to the centre of the atomic frequency comb that is created using the 883 nm diode laser, and such that the frequency of the pump light at 532 nm create photon pairs that satisfy the energy-conservation imposed by the transmission wavelength of the FabryPerot cavity of the idler photon. Hence, mixing part of the 532 nm light and part of the 883 nm diode laser into a separate PPKTP waveguide automatically creates coherent pulses of light (through difference-frequency generation, DFG) having a frequency that matches the central frequency of the Fabry-Perot cavity, and thus of the idler photons (see Fig A1) . This light therefore has suitable spectral properties to be indistinguishable from the idler photons, and therefore to encode the input state of the teleportation. The intensity of the WCS was monitored and stabilized by diverting a small portion towards a single-photon detector creating a feedback signal controlling a variable attenuator. We estimated that the mean number of photons contained in a 486 ps-wide window at the centre of one WCS was µ ≈ 0.011 ± 0.002 for the teleportation of |− , and 0.016 for the teleportation of |+ , |R and |H .
C. Indistinguishability of the idler and the WCS
Projecting the input state and the idler photon on a Bell state (see Fig. 1 ) requires the ability to post-select events where the two photons temporally overlapped on the 50/50 beam splitter (see Fig. 1 ). This is possible only if the temporal resolution (i.e. the jitter) of the detectors is smaller than the coherence time of the idler photon (because the WCS is generated from DFG between two narrowband lasers, its coherence time is much longer than the 1.4 ns coherence time of the idler). The temporal resolution effectively defines temporal modes on which the photons are projected onto when they are detected. Therefore, we need to consider the indistinguishability in these modes, which was verified through the observation of a Hong-Ou-Mandel dip in an experiment performed before the quantum teleportation [9] . For this, continuouswave (CW) light at 532 nm was used to pump the PPLN waveguide of the source while the PPKTP waveguide was blocked (see Fig. A1 ), and the filtered idler photons were mixed on the 50/50 beam splitter with the WCS. The signal photon was bypassing the quantum memory and used to herald an idler photon with an horizontal polarization, the same as the WCS. The idler photon was detected with a niobium nitride SNSPDs (7% efficiency) that had jitter of about 100 ps. The photon-pair creation probability p ≈ 1/g si was ≈ 0.0025 in a 486-ps window, and the mean number of photon for the WCS was µ ≈ 0.0035. Fig. A4 shows the observed dip, with a visibility of 81%. From this, we conclude that the idler photons and the WCS are close to be completely indistinguishable. The visibility is partly reduced by the noise stemming from the accidental detection of two photon from the WCS or two idler photons coming from two pairs created simultaneously. here. For a histogram with a detection at D j (j = 3 or 4), the y-axis corresponds to the delay δt j1 between the detections at D j and D 1 , and the x-axis to the delay δt j2 between the detections at D j and D 2 .
We first describe what we would expect in the vicinity of the central bin of the histogram, at δt j1 = δt j2 = 0, assuming ideal conditions (i.e perfect optical alignment; negligible contribution from multi-photons in the WCS, The polarization of a photon in the WCS is prepared in the the |− state, and the probability to find a photon in a given time window is µ. The idler and signal modes are populated with a pair of polarization-entangled photons with a probability p. The WCS and the idler modes are mixed on a 50/50 beam splitter (BS). The output modes of the BS are filtered with polarizers, such that a detection at D1 projects on |H , and a detection at D2 projects on |V . The signal mode is sent towards a polarization qubit analyzer set such that a successful Bell state measurement should result in a detection of the signal photon in detector D3 (we represent this by indicating that D3 projects on |− , and D4 on |+ ).
multi-pairs and dark counts; negligible detection jitter and dark counts). This centre region corresponds to the threefold coincidences where the idler photon and a photon from the WCS were temporally overlapping at the 50/50 beam splitter (which heralds a successful Bell state measurement), and the detected signal photon is the entangled companion of the detected idler photon. The area of the region is of the order of τ 2 i , where τ i ≈ 1.4 ns coherence time of the idler photon. In this region, the probability to have a photon from the WCS just before the BS and to have an idler photon just before the BS, is given by pµ (we do not need to take into account the losses and detector efficiencies in the system because they all factor out in the final step of the calculation when we compare the probabilities for the different events). Given this, the probability that they split at the BS can be shown to be equal to 1/4, which corresponds to the probability of a successful projection on the |Ψ − = 2 −1/2 (|HV − |V H ) Bell state [10] . Because the two photons are indistinguishable, they must have orthogonal polarizations behind the BS (otherwise they would bunch), but there are two possibilities happening with equal probabilities, namely V in one mode and H in the other, or the opposite. Hence, the presence of the orthogonally oriented polarizers after the BS further reduces by a factor of 2 the probability to find one photon in each output arm after the polarizers. In practice, the polarizers were introduced to minimize the probability to detect two photons with the same polarization after the BS, which can happen if the photon are not perfectly indistinguishable.
When a successful teleportation occurs, the polarization state of the signal photon is equal to the polarization state of the photon from the WCS, up to a constant unitary transformation that we include in the analyzer. We assume the analyzer is oriented such that a detection at D 3 corresponds to a projection on the input state. The total threefold coincidence probability is given by
Since D 4 projects on |+ , the probability to register a threefold coincidence at D 1 , D 2 and D 4 should be zero:
Let us now consider the case where the WCS photon is arriving later (by a time greater than τ i ) compared to the two entangled photons. A possible realization of this would be a threefold with δt 31 = 0 and δt 32 > τ i . In this specific case, the detection at D 2 must stem from the WCS, because its detection time is not correlated to the detection of the signal photon, contrary to the idler photon (this is true only if µ p, which is shown in section IV C to be a necessary condition to get a good signal-to-noise ratio). The probability for this threefold event is easily calculated to be
and we see that
The same result applies to all the threefold events where one delay is zero, and the absolute value of the other is greater that τ i , i.e. for
Finally, event with |δt j1 | > τ i and |δt j2 | > τ i correspond to threefold detections involving the creation of two entangled photon pairs created at different times and the detection of a WCS photon at a another time that differs from the previous two. These events happen with a probability of order p 2 µ/32 and are thus much less frequent than all the other ones consider above.
This simple model explains the 2D histograms of Fig. A6-a-b with the stored photon, on which we see a cross-like structure centred on the origin, and either a peak or a dip at the centre. The one-dimensional histogram of Fig. A6 -a corresponds to a horizontal slice of the 2D histogram with δt 31 = 0. We see a peak whose height rises above 30 counts, while the average number of counts away from the centre is approximately 12 per bin. The width of the peak is of the order of 2 ns, which is consistent with τ i = 1.44 ns. Similarly, we see a dip on the 1D histogram of Fig. A6 -b that nearly reaches 0 counts. The same structure appears for the teleportation of the |R state with the analyzer set to the {|R , |L } basis (Fig. A6-i-j) . Finally, we also see the structure on the histograms of the transmitted signal photon, Fig. A7 -ab-i-j. Since all histograms obtained with the transmitted photon have more counts, they should be considered as indicators of what the results with the stored photons should be with better statistics. We note that the results for the teleportation of |+ are not shown here, but the above observations also apply for this state.
We now follow the same reasoning as above to explain the structure of the teleportation of |− , but when the analyzer is set to project in the {|R , |L } basis instead of {|+ , |− } (we recall that this measurement is used in the quantum state tomography of the state retrieved from the memory). For the events that are away from the centre of the histogram, the probabilities are easily found to be the same as the previous case. For the events at the centre, the probability to detect the signal photon at D 3 must be half of the probability P 123 (δt 31 = 0, δt 32 = 0) calculated above (eq. A2). This is because the retrieved state is in the |− state and is analyzed in a maximally conjugated basis, which yields a 50% probability of detecting it in a given detector. Hence, the 2D histograms corresponding to a detection at D 3 or D 4 should both show a peak at the centre, but with a height that is twice higher than the value found away from the centre. Fig. A6-c-d show the relevant 2D histograms for the stored photon, on which the expected structure does not clearly appear, but the results are nevertheless conclusively different from the ones of Fig A6-a-b . The expected structure is more apparent for the teleportation of the |R state, when measured in the {|+ , |− basis (Fig. A6-g-h) . Finally, the expected structure clearly appears for the transmitted photon (Fig. A7-c-d-g-h) .
The structure of the teleportation of |− , |R and |+ when measured in the {|H , |V } basis is explained as follows. Let us assume the analyzer is set such that D 3 projects on |H . Due to the polarization entanglement between the signal and idler, a detection at D 3 remotely prepares the idler in the state |H . Therefore, the latter can only be detected at D 1 with a delay δt 31 = 0, which means that the coherent state can only be detected at D 2 to create a threefold coincidence. The probability for this process is pµ/16, and it does not depend on the time at which the coherent state is detected. Because D 1 and D 3 are both projecting on |H , the probability to observe a coincidence between these two events with a delay |δt 31 | > τ i can only stem from the creation of more than one pair of entangled photons, and a threefold in this case would scale as p 2 µ and is much less probable. The structure of the 2D histogram should therefore consists in a peak centred on δt 31 = 0 that is extending over all values of δt 32 . Alternatively, the 2D histogram of D 4
should be a peak centred on δt 32 that is extending over δt 31 . That is indeed what we observe with the stored photon (Fig. A6-e-f-k-l) , and with the transmitted photon (Fig. A7-e-f-k-l) .
B. Additional remarks
We note that the measurement time required to generate each of the histograms on Fig. A6 and A7 typically varied from 8 to 15 hours. These variations partly explain why the number of counts in the crosses is not always the same. The other contribution is the different collection and detection efficiencies of D 3 and D 4 .
The time required to produce each histogram could have been reduced by a factor of 4 by using two more detectors placed on the unused ports of the polarizing beam splitters, which are after the BS (see Fig. 1 of the main text). This would allow the projection of the idler and the WCS photon on the |Ψ + = 2 −1/2 (|HV +|V H ) Bell state with a probability of 1/4 (in the ideal case), and thus doubling the probability to herald a Bell state measurement [10] .
C. Multiphoton emission
The setup described on Fig. A5 is also useful to estimate the contribution of the emission of more than one photon in the WCS, or the creation of more than one photon pair, to the noise.
For the teleportation of |− considered above, we can calculate the probability P (2, 0) of getting a threefold coincidence stemming from two photons in the WCS, while the idler photon is lost and the signal photon is detected (the calculation applies to the other states as well). This probability is given by the probability µ 2 /2 to have two WCS photons; the probability p to create a pair; the probability (1 − η i ) to loose the idler photon on the path from the source to the BS; the probability 1/8 for both WCS photons to split at the BS and to pass through the polarization filters; the probability 1/2 · η s to detect the signal photon in a given detector of the analyzer with a transmission η s . This amounts to
(A7) Using similar arguments, we can calculate the probability of other processes contributing to the noise, and show that only the ones given above are significant. Let P (1, 1) = pµη i /8 be the probability to register a threefold corresponding to an actual teleportation (see eq. A1). In order to maximize the signal-to-noise ratio, we must satisfy P (1, 1) P (2, 0) and P (1, 1) P (0, 2), which translates to
By combining the two inequalities we get
The measured values are η i ≈ 0.13, η s ≈ 6.3 × 10 −3 , p ≈ 10 −2 and µ ≈ 0.011, which satisfy the inequality. The value of p given here is taken as 1/g (t)
si ≈ 1/100.
V. QUANTUM STATE TOMOGRAPHY
We performed quantum state tomography to obtain complete information about the state retrieved from the memory. Quantum state tomography can be performed by measuring the photon in the three usual bases ({|H , |V }, {|+ , |− } and {|R , |L }), from which the x,y and z components of the Bloch vector are extracted [11] . Measurements with the different bases was performed in an alternating fashion, i.e. we would measure in each basis for one hour, and then cycle through. Quantum state tomography requires a suitable normalization of the observed number of counts to compensate for the uneven detection efficiencies of D 3 and D 4 . The method used is based on the following reasoning. Since the state of the signal photon sent to the polarization analyzer after the quantum memory is from a close-tomaximally entangled pair, its polarization is in the completely mixed state (when we trace out the idler photon). The probability to observe it in D 3 or D 4 is therefore be same, provided their collection and detection efficiencies are identical. Any observed deviation can therefore be used to normalized the number counts observed in a given period of time. To measure this deviation, we used the 2D histograms discussed in section IV, but with delays extending from -100 to 100 ns instead of -15 to 15 ns. Any threefold coincidence for which the delays are not equal to each other (i.e. away from the diagonal) heralds a signal photon in a completely mixed state. Hence, counting the total number of such events for the histogram with a detection at D 3 , and comparing it to the number extracted from the equivalent histogram for D 4 , directly gives the information about the detection efficiency mismatch. It can then be used to normalize the number of counts. This method is reliable since the wide area covered in the histogram yields a statistically significant number of counts, from which a good estimate of the mismatch is obtained. This method works only if the source is well balanced (that is the probability to find the pair in |HH is essentially the same as finding it in |V V ). This condition was satisfied in our experiment, and was automatically checked every hour.
The above method does not work for the teleportation of |H , because here the state of the signal photon is, ideally, in a pure polarization state and the aforementioned argument does not work. The efficiency mismatch was instead extracted from the maxima of the fitted visibility curves that are measured every hour.
The delays δt ij (i = 3, 4 and j = 1, 2) of Fig. A6 and A7 have all been adjusted to position the events corresponding to an actual teleportation at the centre of the histograms. To determine the offsets that needs to be applied, we used the data accumulated for the visibility curves and from which we produced histograms of the twofold coincidences between the four detection combinations (1-3, 1-4, 2-3 and 2-4). For each histogram, the stored photon peak was fit with a gaussian, and the position of the maxima was used to adjust the offsets of the histograms.
A. Fidelity and purity
The fidelity F of a mixed state ρ with respect to a pure target state |ψ is defined as F = ψ|ρ|ψ . It corresponds to the probability obtaining the result |ψ when subjecting ρ to a projective measurement in the orthonormal basis {|ψ , |ψ ⊥ }, where ψ|ψ ⊥ = 0. In practice, the effect of loss in the channel is post-selected out by keeping only the events where the signal photon is detected. For our experiment, the input states were always contained in one of the measurement bases used for the quantum state tomography of the retrieved state. Hence, the measurement in that basis can readily be used to estimate the fidelity. Let N 3 (or N 4 ) be the number of threefold coincidences observed at D 3 (or D 4 ), properly normalized to compensate for its efficiency mismatch (see section V). If D 3 is the detector projecting on the target state, then the fidelity is directly given by N 3 /(N 3 + N 4 ) . It can also be written as F = (1+V )/2, where V = (N 3 −N 4 )/(N 3 +N 4 ) is called the visibility of the state.
The previous measurement is combined with the measurements in the other two bases to construct the Bloch vector r = r xx + r yŷ + r zẑ of the retrieved state, which is used to parametrize the state ρ as ρ = (1+r·σ)/2, where σ = σ xx + σ yŷ + σ zẑ is the vector of Pauli matrices. It can also be used to estimate the purity P of the state, defined as P = Tr(ρ 2 ). It is related to the length of the Bloch vector through
The purity should be equal to 1 if the experimental noise is negligible, and 1/2 if we measure unbiased noise only. Hence, the purity is an indicator of the signal-to-noise ratio of the teleportation itself. The fidelity decreases with the purity and with any unwanted rotation around the Bloch sphere, that could be due to, e.g. optical misalignment. We could therefore get some indication about whether the less-than-unity fidelities we observed are mostly due to the purity reduction (assuming the input state is pure) or to a rotation. Specifically, let us assume there is no such rotation, and that the effect of the teleportation is to recreate the target state |ψ with a probability V , mixed with white noise with a probability 1 − V :
where I is the 2 × 2 identity matrix. In this model, the probability V corresponds to the visibility of the state defined above. Using F = (1 + V )/2, we have
In this case, the purity can be written as a function of the fidelity:
We can also write the fidelity as a function of the measured purity,
Inserting the measured value of the purity in the previous equation effectively yields an upper bound to our measured value of the fidelity. If the measured value of the fidelity is close to this upper bound, than we can say that it is mostly noise-limited. Our experimental results for the teleportation to the stored photon are presented in Table A1 . The uncertainties are evaluated using Monte Carlo simulations assuming that the number of counts measured follows a Poisson distribution. We notice that the purity varies from state to state, which is an indication that the experimental parameters that affected the signal-to-noise ratio (see section III A) also varied during the measurements. We also notice that the measured fidelity is very close to the noise-limited upper bound F max , except for |+ . The results of the teleportation with the transmitted photon are shown on Table. A1. The fidelities are all close to the results obtained with the stored photon. Close inspection however reveals that all the fidelities are slightly lower than their stored photon counterparts, and the difference is more important for the purities. The most likely explanation for this is related to the fact that storage acts as a temporal filter which selects only the stored light [12] and effectively removes other spurious sources light.
We can compare these values to what is expected from the model described in section IV C (assuming there is no additional rotation of the Bloch vector). Specifically, the fidelity can be estimated from the expressions P (1, 1), P (2, 0) and P (0, 2) given above:
from which the purity can also be calculated using eq. A12. With the experimental parameters η i ≈ 0.13, η s ≈ 6.3 × 10 −3 , p ≈ 10 −2 and µ ≈ 0.011, we find F ≈ 0.93 and P ≈ 0.88, which is close to what we measured. This gives an indication that multi-pairs and multi-photons are the main factors affecting the fidelities and purities that we measured.
We note here that we assumed p ≈ 1/g
si = 1/100, which would be correct if the transmission spectra of the idler and the signal filters had the same widths, but this was not the case. Hence, using that relation actually slightly overestimates the value of p.
We also note that the measured values of p ∼ 1/g (t) si varied during our measurements, by approximately a factor of two at most (see section III A 2). This contributed to the fluctuations of the fidelity and purity.
B. Fidelity of the teleportation with the 12.4 km fibre spools
We also performed a teleportation of the |+ state in a configuration where the WCS and the idler photon each travelled through 12.4 km of standard single mode optical fibres before the BSM; see Fig. 1 of the main text. The measured fidelity obtained from the measurement in the {|+ , |− } basis is 81 ± 4%. It is of the same order as the one measured without the fibres, which is consistent with the fact that the loss introduced by the fibre spools is the same for the idler mode and the WCS. Specifically, the transmission η of the fibres changes µ and η i to ηµ and ηη i in the inequality of Eq. A8, which satisfies it just as well as the one without η and leaves the expression of the fidelity of Eq. A14 unchanged (when neglecting other sources of noise such as dark counts). window. The one-dimensional histogram on the right side of a (or b) is a horizontal slice, centred on δt31 = 0 (or δt41 = 0), of the associated two-dimensional histogram. c and d (or e and f ) are the histograms corresponding to the teleportation of |− , when the analyzer was set to measure in the {|R , |L } basis ({|H , |V } basis). g through l are the histograms corresponding to the teleportation of |R . The black diamonds shown on the one-dimensional histograms are the points that have been used for the quantum state tomography.
